This case series highlights the risk of uveitis in patients treated with vemurafenib for unresectable or metastatic cutaneous melanoma.
proliferation of tumoral cells. The name vemurafenib derives from V600E mutated BRAF inhibition.
Vemurafenib received approval from the Food and Drug Administration for the treatment of late-stage melanoma in August 2011 and from the European Medicines Agency in February 2012 as monotherapy for the treatment of adults with the V600 BRAF mutation and nonresectable or metastatic melanoma. In clinical trials, vemurafenib treatment was reported to improve survival in previously untreated and treated patients with advanced melanoma with BRAF V600 mutations. 2, 3 The most common grade 3 or higher adverse events in patients receiving vemurafenib (at the maximum tolerated dose of 960 mg twice a day) compared with those receiving conventional chemotherapy were cutaneous squamous cell carcinoma (31%) (which could generally be surgically removed), rashes (52%), liver function abnormalities, arthralgia (58%), and photosensitivity (52%).
To our knowledge, no adverse effects, such as uveitis or intraocular inflammation, have been reported so far in the medical literature. However, in phase 1 and 2 clinical trials, 5 cases of uveitis have been reported. 4 The purpose of this study was to describe the detailed ocular features of patients with uveitis related to vemurafenib therapy.
Methods
This was an observational study conducted within the field of approved indications for vemurafenib in France. Informed consent and institutional review board approval were not required in that context. We collected data from patients who were all followed up for metastatic cutaneous melanoma and treated with vemurafenib and who were sent to the Department of Ophthalmology, Cochin Hospital, from May 1, 2012, through February 31, 2013. Vemurafenib-treated patients from 2 departments of dermatology were referred to us in a systematic manner because of ocular symptoms (pain, redness, vision loss, blurred vision, and floaters) but without systematicspecific screening. Patient demographics, vemurafenib dosages, and the interval between treatment onset and first ocular symptoms were recorded. The results of tests used to diagnose other causes of uveitis were reviewed. Optical coherence tomography (OCT) of the macula was performed in a systematic manner. The effect of the discontinuation of vemurafenib therapy on ocular manifestations was assessed, as well as the effect of rechallenging in cases of vemurafenib reintroduction.
Results
Among 78 vemurafenib-treated patients, 8 were referred for ocular symptoms, which led to the diagnosis of uveitis in 7 patients (1 man and 6 women) and of episcleritis in 1 patient. The mean (SD) age at the onset of uveitis was 74.7 (4.0) years (range, 69-81 years). The vemurafenib dosage at onset was 960 mg twice per day for all patients. For 1 patient, it was initially 480 mg twice per day, then 960 mg twice per day. The mean (SD) time between the treatment onset and the first ocular symptoms was 5.6 (2.3) months (range, 19 days to 7 months). Ocular findings are summarized in the Table. The intraocular inflammation was characterized by low-grade or mild anterior uveitis, except in 1 patient with severe acute onset panuveitis, which was further complicated by retinal detachment and complete visual loss.
Five patients discontinued treatment; in 2 patients, anterior uveitis subsided despite continued vemurafenib treatment. Clinical improvement occurred when vemurafenib treatment was discontinued in 5 of the 7 patients. On rechallenging with vemurafenib (4 patients), an effect of treatment reintroduction was noted in 2 patients, who relapsed after the rechallenge ( Table 2) .
Patient 1, a 74-year-old woman who had been treated with vemurafenib, 960 mg twice a day, since June 2012 for a meta- The fundus examination findings were normal in the right eye and could not be seen in the left eye, but the ocular echography revealed no retinal damage. Blood test results were negative. Vemurafenib treatment was immediately discontinued, and topical corticosteroid therapy was initiated. As the clinical examination findings improved, vemurafenib was reintroduced in October 2012, at 75% and then full dose after 6 weeks. Two months later, the reappearance of inflammatory ocular signs (pain, redness, and vision loss in the right eye) led to the diagnosis of a relapse of an anterior and intermediate uveitis of the right eye complicated by macular edema. Visual acuity was 20/50 OD, and thin retrocorneal precipitates, posterior synechiae, and vitreous haze (AC cells [2+]) were observed, as well as cystoid macular edema on OCT with a central macular thickness of 500 μm. These symptoms led for the second time to the discontinuation of vemurafenib treatment.
Patient 5, a 69-year-old woman who had been treated with vemurafenib, 960 mg twice a day, since April 2012 for a metastatic cutaneous melanoma of the ear, was referred to the Department of Ophthalmology, Cochin Hospital, in May 2012 (after a 3-week treatment period) for severe bilateral vision loss with pain and redness. Slitlamp examination revealed a bilateral nongranulomatous acute anterior uveitis, with posterior synechiae and AC cells (3+) ( Figure 1A) . A topical corticosteroid therapy (1 drop per hour) was initiated, and vemurafenib treatment was stopped immediately. However, despite the treatment discontinuation, a worsening of vision loss and intraocular inflammation was observed when the patient was referred once again to the Department of Ophthalmology, Cochin Hospital, in June 2012. Her visual acuity was then restricted to hand movements in both eyes. The fundus examination revealed bilateral vitritis, which was severe in the left eye (AC cells [4+]) with optic disc edema ( Figure 1B ). An aqueous tap was performed to rule out an endogenous endophthalmitis. Three intravenous methylprednisolone pulses were administered but did not lead to an improvement of the vitreous haze. The vitritis became complicated with a retinal detachment in the right eye. Consequently, a vitrectomy with silicone oil tamponade and endolaser was performed, but visual acuity remained restricted to the vision of hand movements. Vemurafenib treatment was not reintroduced. (Figure 2) . The fundus examination findings were normal except for a mild anterior vitritis by contiguity in the left eye. Local evolution was satisfactory after the cessation of vemurafenib and topical corticosteroid therapy.
Patient 7, a 75-year-old woman who had been treated with vemurafenib, 960 mg twice a day, since June 2012 for a metastatic cutaneous melanoma, was referred to the Department of Ophthalmology, Cochin Hospital, for bilateral floaters that occurred 4 months after the onset of her treatment. Her visual acuity was 20/20 in both eyes; slitlamp examination revealed bilateral retrocorneal precipitates, AC cells (1+) in the left eye, and laser flare meter values of 3 photons per millisecond in the right eye and 17 photons per millisecond in the left eye, with synechiae in both eyes. The fundus examination findings were normal. Quiescent eyes were observed after topical corticosteroid therapy, and vemurafenib treatment was continued.
Discussion
To our knowledge, uveitis has not been previously reported as an adverse effect of treatment with vemurafenib. A combination of chronologic and semiologic criteria is required to attribute an adverse event to a drug with a causal link. 5, 6 Three chronologic criteria are taken into account: the time between the observed effect and the introduction of the treatment, the evolution after cessation of the treatment, and the result of rechallenging. Semiologic criteria include 4 items: suggestive clinical signs, predisposing factors, reliable additional tests, and elimination of another possible cause. In our study, the chronologic criteria were consistent because the mean time from initiation of vemurafenib treatment until the appearance of ocular signs was 5.4 months (range, 19 days to 7 months), and the discontinuation of vemurafenib treatment coincided with a clinical improvement in 5 of the 7 patients. Moreover, the rechallenge by treatment reintroduction was positive in 2 of 6 patients (patients 2 and 4). Among the semiologic criteria, vemurafenib has been described in association with uveitis in phase 1 and 2 clinical trials. Flare meter measurements confirmed the presence of an intra-ocular inflammation in all cases, in particular when the AC cells were not observed during visits. The additional tests excluded other non-drug-related causes in 6 of the 7 patients, especially in patient 5, whose anterior chamber tap test result was negative, excluding an endogenous endophthalmitis. However, patient 6 had a previous history of psoriatic arthritis, compatible with nonvemurafenib-related uveitis. Ocular symptoms varied from low to mild anterior uveitis in 5 of the 7 patients. Only 1 of these 7 patients (patient 5) had very severe ocular damage (severe explosive panuveitis complicated with retinal detachment), worsening even after the discontinuation of treatment. However, most of these cases of uveitis were restricted to the anterior segment (4 of 7) and responded to topical corticosteroid therapy. Thus, the permanent discontinuation of vemurafenib therapy may not be justified because the benefits of the treatment on patient survival are overall greater than the risk on their vision. However, the benefit-risk balance could be more difficult to assess in patients treated with vemurafenib as an adjuvant therapy, as in an ongoing phase 3 study. The withdrawal of vemurafenib should thereby be discussed jointly on a case-by-case basis by ophthalmologists, dermatologists, and the patients.
Conclusions
This small case series highlights that uveitis can be a noteworthy adverse effect of vemurafenib therapy in patients with unresectable or metastatic cutaneous melanoma. Heteroge-
Figure 2. Clinical Presentation of Uveitis in Patient 6
Nongranulomatous anterior uveitis in the left eye 7 months after onset of vemurafenib treatment. The intense inflammation resulted in posterior synechiae, some of which remained despite the mydriatic and corticosteroid local treatment.
